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30 Specification 

1. Title of the Invention 

OPTICAL SEMICONDUCTOR DEVICE 

35 2. Claim 

An optical semiconductor device in which an optical semiconductor 
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chip as an optical semiconductor element is mounted on an island, which is 
molded with a transparent resin, 

wherein a resin coating with a hardness larger than that of the 
transparent resin is provided on a surface of the transparent resin, and 
5 an antireflection film is provided on the transparent resin or on the 

resin coating that corresponds to an incident light path of the optical 
semiconductor chip. 

3. Detailed Description of the Invention 
10 (Field of Industrial Application) 

The present invention relates to a resin sealing type optical 
semiconductor device. 

(Prior Art) 

15 In such a type of semiconductor device, an optical semiconductor chip 

as an optical semiconductor element is mounted on an island, which is 
molded with a transparent resin. Herein, a configuration of a so-called 
clear mold package is adopted. That is, as shown in Fig. 3, an optical 
semiconductor chip 2 is mounted on a flat island 3a via a conductive paste 

20 and the like. Then, a bonding wire 4 connects the optical semiconductor 
chip 2 and a lead 3b, and these are molded with a non-conductive resin 1 so 
as to leave an outer end of the lead 3b. 

(Problems to be Solved by the Invention) 

25 According to the above-stated optical semiconductor device, a large 

number of optical semiconductor elements can be resin-molded at one time, 
thus exhibiting excellent productivity, reducing the cost and miniaturizing 
the device. However, such a device has the following drawbacks also. 
That is to say, although an epoxy resin or the like is used as the 

30 transparent resin for molding, a surface of the resin is exposed to the 

outside, and therefore the surface of the resin is apt to be scratched during 
manufacturing steps after the resin sealing and during the handling of the 
optical semiconductor device. This scratch might cause the shielding or the 
irregular reflection of incident light, thus leading to a possibility of the 

35 degradation of characteristics as the optical semiconductor device. 

Furthermore, in the case of the above-described epoxy resin, the reflection of 
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light at an interface between the transparent resin and the outside 
adversely affects the characteristics of the optical semiconductor element. 
That is, the incident light would attenuate due to the reflection, and the 
light reflected from the surface of the optical semiconductor chip is reflected 
5 again at the interface between the transparent resin and the outside, which 
makes the output characteristics of the optical semiconductor element 
fluctuate and unstable. Furthermore, water might enter into the optical 
semiconductor chip at the interface between the transparent resin and the 
lead, which degrades the reliability of the optical semiconductor element. 
10 Such an optical semiconductor device having the above problems is not 

suitable for the application to an optical semiconductor device having a 
mechanism that is required to have high sensitivity and high accuracy, such 
as an automatically focusing mechanism. 

15 (Objectives of the Invention) 

In view of the above-stated circumstances, it is an object of the 
present invention to provide an optical semiconductor device from which the 
above- described factors to degrade the characteristics as the optical 
semiconductor device or to make the characteristics as the optical 

20 semiconductor device instable, thus degrading the reliability, have been 
eliminated. 

(Means to Solve the Problems) 

To fulfill the above object, according to the present invention, in an 

25 optical semiconductor device in which an optical semiconductor chip as an 
optical semiconductor element is mounted on an island, which is molded 
with a transparent resin, a resin coating with a hardness larger than that of 
the transparent resin is provided on a surface of the transparent resin, and 
an antireflection film is provided on the transparent resin or on the resin 

30 coating that corresponds to an incident light path of the optical 
semiconductor chip. 

(Effect) 

Thus, the above-stated resin coating protects the surface of the 
35 transparent resin, and therefore no scratches occur in the surface, thus 
avoiding the factors of malfunction and the deterioration of the 
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characteristics, which would be caused by the scratches, or preventing the 
intrusion of water. Furthermore, the provision of the antireflection film 
can suppress the reflection at the interface between the resin and the 
outside, thus increasing the accuracy of the optical semiconductor and 
5 maintaining the same stably. 

(Embodiments) 

The following describes the present invention more specifically, by way 
of the illustrated embodiments. The same reference numerals are assigned 

10 to the same parts as in the conventional device so as to omit their 

explanations. In Fig. 1, reference numeral 5 denotes a resin coating that is 
coated so as to surround a transparent resin 1. As the resin coating, a 
resin having a hardness larger than that of the transparent resin 1 is 
selected. For instance, as the resin coating 5, a thin film obtained by 

15 evaporation, sputtering and CVD of oxide ceramics such as Ta20s, SiC>2, 
Zr02, Ti02, AI2O3, Y2O3 and In203, nitride ceramics such as SiaN4 and A1N 
and other ceramics of SiC, TiC and WC; a coating film of thermosetting 
acrylic resin, epoxy resin, polyurethane resin, titanium resin, fluororesin 
and silicone resin; or ceramic coating member, silicone coating member and 

20 acrylic silicone member are available. 

In the above embodiment, as the transparent resin, an epoxy resin, a 
silicone resin, a phenol resin, a polyimide resin and the like are available. 

In this way, the transparent resin 1 is coated with the resin coating 5 
having a hardness larger than that of the transparent resin 1, whereby 

25 scratches on the surface of the resin, which might occur during the 
manufacturing process and handling, are unlikely to occur, and the 
intrusion of water can be prevented. 

Furthermore, an antireflection film 6 is provided on the resin coating 5 
so as to correspond to an incident light path of the above-stated optical 

30 semiconductor chip 2. As for this antireflection film 6, a film and a 
configuration the film that allow a decrease in reflective loss and an 
increase in reflective index of the transparent resin may be selected 
appropriately. For example, CaF3, NaF, Na3AlF6, LiF, MgF2, SiC>2, LaF3, 
NaF 3 , AI2O3, C0F3, PbF 2 , MgO, Tn0 2 , Sn0 2 , La 2 0 3 , SiO, ln 2 0 3 , Na 2 0 3 , Sb 2 0 3 , 

35 Zr0 2 , Ce0 2 , Ti0 2 , ZnS, Bi 2 0 3 , ZnSe, CdS, Sb 2 S 3 , CdTe, Si, Ga, Tfe, Pblfe and 
the like may be used alone or as a multilayered film of two or more layers. 
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In the embodiment shown in Fig. 2, the antireflection film 6 is 
provided directly on the surface of the transparent resin 1. Then, the 
remaining portion other than this portion is covered with the resin coating 5. 
In this case, as the antireflection film 6, resins having a protective function 
5 for preventing scratches in addition to the antireflection function may be 
selected. 

(Effects of the Invention) 

As described above in detail, according to the present invention, in the 

10 case where an optical semiconductor element is coated with a transparent 
resin, a protective film is provided on a surface of the transparent resin, and 
an antireflection film is provided at a position corresponding to an incident 
light path of the optical semiconductor. Thereby, the occurrence of 
scratches during the manufacturing process or handling and the occurrence 

15 of faulty products due to the intrusion of water can be minimized, thus 

improving the yield of the product, or stabilizing the characteristics so as to 
secure the reliability that enables the usage with high accuracy. 

4. Brief Description of Drawings 
20 Fig. 1 is a cross-sectional view for explaining one embodiment of the 

present invention, Fig. 2 is a cross-sectional view of another embodiment, 
and Fig. 3 is a cross -sectional view of the conventional example. 

1 transparent resin 

2 optical semiconductor chip 
25 3 lead 

4 bonding wire 

5 resin coating 

6 antireflection film 
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